ABSTRACT… We tested the hypothesis that Red cell distribution width, Hct, and other red blood corpuscle (RBC) indices are associated with CAD. Hence, we measured RDW, Hct, and other RBC indices in AMI and stable CAD (SCAD) and compared them with age-and sex-matched controls. Objectives: To study the changes in Red cell distribution width and RBC indices in acute myocardial infarction (AMI) and SCAD and compare them with age-and sex-matched controls. Study Design: A comparative study. Setting:
INTRODUCTION
Acute coronary syndromes (ACSs) are a set of early warning signs caused by a plaque rupture and result from the formation of cardiac thrombus. The thrombus leads to partial or complete coronary artery occlusion, leading to myocardial ischemia and numerous clinical manifestations from unstable angina (UA) to acute myocardial infarction (AMI). The distribution width of red blood cells (RDW) is a quantitative measurement of the variability of the circulating erythrocyte size. 1 This variable and hematocrit levels (Hct) are usually reported throughout the blood, but its use is generally limited to lowering the risk of anemia. 2 A number of studies have confirmed a strong independent relationship between higher levels of RDW and the risk of death and cardiovascular events in people with previous coronary artery disease (CAD). [3] [4] [5] [6] Several reports have established strong relation between anemia and the risk of death and cardiovascular events in people with CAD. 7 However, whether RDW and Hct are associated with adverse outcomes in persons without heart failure is unknown. We tested the hypothesis that RDW, Hct, and other RBC indices are associated with CAD. Hence, we measured RDW, Hct, and other red blood corpuscle (RBC) indices in AMI and stable CAD (SCAD) and compared them with age-and sex-matched controls.
MATERIALS AND METHODS
This hospital-based, case-control study was carried out in the department of Cardiology, Liaquat University Hospital to assess whether RWD, Hct, and other RBC indices show variation in the spectrum of CAD from 1 st September 2013 to 28 th February 2014.
The research procedure was accepted by the hospital's Institute Committee and the patients received written consent. The size of the sample was estimated based on the confidence interval in the pilot study.
Total of 128 patients were selected and divided into three groups for study. Groups 1A and 1B included CAD patients, and Group 2 included healthy controls Group 1A included AMI intake patients. Group 1B SCAD includes AMI CAD patients 5 weeks ago and angiography without chest pain.
Patients with anemia (hemoglobin (Hb) <10 g%), polycythemia, liver disease, kidney disease, myeloproliferative complaints, and carcinoma were not included in the study. All patients were recruited from 1 st September 2013 to 28 th February 2014.
In Group 1A patients before administration of anticoagulants and antiplatelet medications, blood samples were collected within 6 hours when patients reached at casualty into tubes containing ethylenediaminetetraacetic acid (EDTA) that were subsequently diagnosed having AMI.
For measurement of Hb, Hct, mean corpuscular volume (MCV), mean corpuscular Hb (MCH), MCH concentration (MCHC), and platelet width distribution (PWD)-standard deviation (SD) and PWD-coefficient of variation (CV), samples were examined with the Sysmex KX21-N automated flow meter within 30 minutes of collection.
Group B blood samples were collected and analyzed on the day of admission. Group C subjects were collected in the ambulatory department for routine checks and their blood samples.
Acute myocardial infarction was identified by increase or decrease cardiac markers like Trop I or CKMB and symptoms of ischemia, changes in ECG, Q waves, loss of viable myocardium and other irregularity. Patients in Group 1B were recognized who had previous history of AMI at least 5 weeks before. Their symptoms were Q wave in ECG and imaging evidence of new loss of viable myocardium or a new regional wall motion abnormality.
Data Analysis
The data was entered and analyzed in SPSS version 22.0. All the numerical variables were presented as Mean ± SD and student "t" test was applied to compare the means between case and control groups. P value less than 0.05 was considered significant level for the comparisons.
RESULTS
A total of 128 patients were included in the study based on inclusion and exclusion criteria. Out of them 17 were females and 111 patients were males. In group 1A 39 patients were identified by acute myocardial infarction while in Group B there were 24 patients were diagnosed by AMI at least 5 weeks prior admitted for angiography. We did not see any significant difference of age and gender in both groups (p value > 0.05).
There was no significant increase in RBC count, Hb, hematocrit, MCV, MCH, and MCHC in Group 1 when compared to controls. There was no significant decrease in RWD-SD and RWD-CV in Group 1 when compared to controls [ Table-I] .
There was no significant difference in age, sex, RBC count, Hb, hematocrit, MCV, MCH, MCHC, RWD-SD, and RWD-CV in group analysis between Group 1A, 1B, and 2 [ Table-II] .
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DISCUSSION
In our study, we found that there was no association between RDW, Hct, and other RBC indices among CAD and controls. There was no association between RDW, Hct, and other RBC indices among AMI, SCAD, and controls.
Several previous studies have shown that increased Hct and other RBC indices have been associated to CAD and mortality. Recently, many articles have established association between RDW and CADs. RDW represents the circulating size variance of the RBC. It is based on the width of the RBC distribution volume curve with larger values which imply higher variance. 8, 9 RDW usually reduces under useless red cell production conditions( such as anemia, B12 or folate insufficiency and hemoglobinopathies), reduced red cell destruction( such as hemolysis) and blood transfusion. 10, 11 Previous RDW analyses were mostly conducted in cohorts or randomly assigned trials with significant CAD patients. 12, 13, 14 Even though these research showed that RDW was highly related to CAD incidents and allcause mortality, information from the Third National Health and Nutrition Examination Survey( NHANES III) revealed that RDW significantly predicted deaths from CAD, cancer, chronic disease of the lower respiratory tract and other causes except external causes( e.g. traffic accidents). 15, 16 But there are very few case-control studies regarding association of increase in RDW and CAD in India. Since RDW is correlated with multiple death causes, it is believable that RDW is affected by various diseases and is an integrative receptor of dysfunctionality and abnormality in physiological systems.
The use of RDW beyond its use in the study of some anemia should be considered. Some studies show that RDW can be a useful source of information for Celiac disease, colon cancer, and ACS in emergency departments. 17, 18, 19 Contrast to these studies, we did not observe association between RDW, Hct, and other RBC indices with CAD. This may be because of relatively low sample size due to the study design, attempting to limit the influence of several covariables. But again, it is not known and should be investigated despite the fact that the RDW improves the lifestyle conditions of each myocardial infarction or congestive heart failure.
CONCLUSION
Our strength of study was compared to other retrospective evaluations of laboratory data, the time between blood sampling and AMI was specified. In our understanding, we are the first to study this article in the Pakistani population, which means within 6 hours of heartbreak. Therefore, this study is an evaluation study that can be re-used to restore the focus between RDW and Coronary Artery Disease. 
